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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery which uses V205 aerogel as a neagative electrode 
active material and has high-energy density and is superior in a cycle characteristic. 
SOLUTION: A battery is constituted, by respectively using a complex of V205 aerogel and a soluble 
conductive high polymer as a positive electrode active material and a gel-like high polymer solid 
electrolyte as an electrolyte. When a beaker cell is manufactured, a positive electrode is manufactured by 
press-fitting this to a SUS 304 wire net by mixing/kneading V205 aerogel, acetylene black, graphite and 
polytetrafluoroethylene. The electrolyte is prepared by a nonaqueous solvent solution (an electrolytic 
solution) of LiPF6 and the geHike high polymer solid electrolyte. This gel-like high polymer solid 
electrolyte is manufactured by having ultraviolet rays irradiated to a solution by mixing the electrolytic 
solution, ethoxydiethylene glycol acrylate, trimethylolpropane triacrylate, benzoin isopropyl ether. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is V2 05 to positive active material. Rechargeable battery characterized by using a solid electrolyte 
for an electrolyte for aerogel, respectively. 

[Claim 2] It sets to claim 1 and positive active material is V2 05. Rechargeable battery characterized by being 
the complex of aerogel and a conductive polymer. 

[Claim 3] The rechargeable battery characterized by a conductive polymer being a fusibility conductive 
polymer in claim 2. 

[Claim 4] The rechargeable battery characterized by a solid electrolyte being a solid polymer electrolyte in 
claims 1, 2, or 3. 

[Claim 5] The rechargeable battery characterized by a solid polymer electrolyte being a gel solid polymer 
electrolyte in claim 4. 

[Claim 6] The rechargeable battery characterized by a negative-electrode active material being a carbon 
material in any one term of claims 1-5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is V2 05 to positive active material. It is related with the rechargeable 

battery using aerogel which is a high energy consistency and was excellent in the cycle property. 

[0002] 

[Description of the Prior Art] There is a remarkable thing in the advance of the miniaturization of electronic 
equipment in recent years, and lightweight-izing, and it especially set in OA field, and has miniaturized and 
lightweight-ized from the desktop mold to laptop and a notebook mold. In addition, the field of new small 
electronic equipment, such as an electronic notebook and an electronic "still" camera, also appears, and, in 
addition to the miniaturization of the further conventional hard disk and a floppy disk, development of memory 
card is furthered. High performance-ization of a high energy consistency, high power, etc. is demanded also of 
the cell supporting such power in the wave of the miniaturization of such electronic equipment, and lightweight- 
izing. 

[0003] Also in the configuration of a cell, from the former, the square shape cell which can be set by the 
configuration of a device is variously developed from the thing of a certain cylindrical shape, and it is put on the 
market. Also in the class of cell, development of the nickel hydoride battery of a high energy consistency, a 
lithium ion battery, and a lithium cell is made more from a certain nickel-cadmium battery from the former, and 
the lead cell. Especially a lithium ion battery and a lithium cell have the high electrical potential difference and 
the high energy density beyond 3V. 

[0004] as the positive-electrode ingredient of a lithium ion battery and a lithium cell — Mn02, TiS2, V2 OS, 
LiCo02, LiNi02, and LiMn 204 etc. ~ the transition-metals chalcogen compound is mainly used. Although 
these transition-metals chalcogen compounds are ingredients with the high energy density per volume, 
conductivity is low in itself, and since there is no self-binding property, electric conduction agents, such as 
graphite, and binders, such as poly tetrapod ethylene and polyvinylidene fluoride, are needed. Conductive 
polymers, such as polyacethylene, polypyrrole, and the poly aniline, were mentioned as other positive active 
material, and especially the poly aniline has the high energy density per weight, and has been studied as a stable 
electrode material. Itself has conductivity in the state of charge, and a conductive polymer can produce an 
electrode, without a self-binding property also using an electric conduction agent and a binder from a certain 
thing. 
[0005] 

[Problem(s) to be Solved by the Invention] However, while the conductive polymer is lightweight, its energy 
density per volume is sharply low to a transition-metals chalcogen compound. Although the proposal (JP,63- 
102 162, A) which mixes a conductive polymer with a transition-metals chalcogen compound, and produces a 
positive electrode is made, still, the energy density of an electrode is not enough. 

[0006] B. Le, S.Passerini, J.Guo, J.Ressler, B.B.Owens, and In W.H.Smyrl, J.Electrochem.Soc, and 143 and 
2099 (1996), it is V2 OS. Using aerogel as positive active material, when Li is used for a negative electrode, 
having the very high energy density of 1600 mWh/g is suggested. However, the fundamental property of 
positive electrodes for cells, such as the cycle property of charge and discharge, is not shown at all. this 
invention persons are V2 05. When the nonaqueous rechargeable battery was produced using aerogel, charge- 
and-discharge effectiveness and a cycle property were bad. 

[0007] This invention was made in view of the above-mentioned trouble, and the purpose is V2 05. It is in 
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offering the rechargeable battery which is the high energy consistency which used aerogel for positive active 

material, and is excellent in a cycle property. 

[0008] 

[Means for Solving the Problem] A rechargeable battery according to claim 1 is V2 05 to positive active 
material. It is characterized by using a solid electrolyte for an electrolyte for aerogel, respectively. 
[0009] For a rechargeable battery according to claim 2, it sets to claim 1 and positive active material is V2 05. 
It is characterized by being the complex of aerogel and a conductive polymer. 

[0010] A rechargeable battery according to claim 3 is characterized by a conductive polymer being a fusibility 
conductive polymer in claim 2. 

[001 1] A rechargeable battery according to claim 4 is characterized by a solid electrolyte being a solid polymer 
electrolyte in claims 1 , 2, or 3. 

[0012] A rechargeable battery according to claim 5 is characterized by a solid polymer electrolyte being a gel 
solid polymer electrolyte in claim 4. 

[0013] A rechargeable battery according to claim 6 is characterized by a negative-electrode active material 
being a carbon material in any one term of claims 1-5. 

[0014] this invention persons resulted in header this invention that charge-and-discharge effectiveness and a 
cycle property improved greatly compared with the case where the electrolytic solution is used for an 
electrolyte, when the solid electrolyte was used for the electrolyte in the cell which used 20V5 aerogel for 
positive active material, as a result of repeating examination wholeheartedly in view of the above-mentioned 
situation. 

[0015] Although the cell of this invention has high charge-and-discharge effectiveness to why and is not certain 
in whether it excels in a cycle property, not using a solid electrolyte, by the cell which used the electrolytic 
solution for the electrolyte, in connection with charge and discharge, a positive electrode is destroyed 
mechanically, and omission of an electrode active material are seen in the electrolytic solution. By the cell using 
a solid electrolyte, mechanical destruction of a positive electrode is not observed but it is thought that charge- 
and-discharge effectiveness and a cycle property are excellent. 

[0016] [Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. V2 05 
used for the cell of this invention Aerogel adds an electric conduction agent and a binder as occasion demands, 
and is processed into an electrode. As an electrode active material used for the cell of this invention, it is V2 05. 
Although it is [ an aerogel independent ] satisfactory in any way, it is also possible to mix and use other 
electrode active materials. 

[0017] As an electrode active material besides the above ** Mn02 and Mn2 03, Co02, Ni02, Ti02, and V2 
05, V3 08, Cr 203, and Fe2 - 3 (S04), Fe2 3 (Mb02), Fe2 3 (W02), TiS2, MoS2, LiCo02, LiNi02, and 
LiMn 204 etc. - a transition-metals chalcogen compound — S. J.Visco, etal., Mbl.Cryst.Liq.Cryst., a disulfide 
compound as shown in 190,185 (1990), Polyacethylene, polypyrrole, the poly thiophene, the poly alkyl 
thiophene, Conductive polymers, such as the poly carbazole, the poly azulene, and a poly diphenyl benzidine, 
and a carbon body can be mentioned, and also in this, a conductive polymer is conductivity though it is an 
active material, and it is desirable for impedance reduction of a positive electrode. 

[0018] Moreover, it is V2 05 in the solution which dissolved the fusibility conductive polymer also in the 
conductive polymer since fusibility conductive polymers, such as the poly alkyl thiophene, the poly aniline, and 
fusibility polypyrrole, were meltable to the specific organic solvent. Aerogel is mixed, and it distributes, applies 
on a conductive substrate, and becomes producible [ an electrode ] by removing an organic solvent. At this 
time, it is V2 OS. Since compound-ization with aerogel and a fusibility conductive polymer can be carried out 
to homogeneity, the electrode of the outstanding engine performance is producible. When using a fusibility 
conductive polymer, an electric conduction agent and a binder are used as occasion demands, but since the 
fusibility conductive polymer itself functions as an electric conduction agent and a binder, the amount used is 
sharply reducible, not using an electric conduction agent and a binder at all. 

[0019] As an electric conduction agent used for electrode production of this invention, acetylene black, 
KETCHIEN black, carbon black, GURAFAI, etc. are mentioned. As a binder used for electrode production of 
this invention, polytetrafluoroethylene, a polyvinyl chloride, a polyvinyl pyridine system compound, 
polyvinylidene fluoride, etc. can be illustrated. 

[0020] Although the thing of an inorganic system and an organic system can be used as a solid electrolyte in 
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this invention, when interfacial resistance with ionic conductivity, a mechanical property, productivity, and an 
electrode is taken into consideration, a solid polymer electrolyte is desirable. As an inorganic system solid 
electrolyte, metal halogenides, such as AgCl, AgBr, and Agl, Lil, RbAg 414, RbAg4 14 CN, etc. are mentioned. 
As a giant-molecule solid electrolyte, polyethylene oxide, polypropylene oxide, The complex which dissolved 
the electrolyte salt into the polymer matrix by making polyvinylidene fluoride, polyacrylamide, etc. into a 
polymer matrix, Or although the solid polymer electrolyte which graft-ized ionic dissociation radicals, such as 
these gel bridge formation objects, low-molecular- weight polyethylene oxide, and crown ether, to the polymer 
principal chain, or the gel solid polymer electrolyte which made the amount polymer of macromolecules contain 
the electrolytic solution can be mentioned It is high, and ionic conductivity can make interfacial resistance with 
an electrode small, and especially a gel solid polymer electrolyte has it. [ desirable ] 

[0021] A gel solid polymer electrolyte is produced from a polymerization nature monomer or oligomer, and an 
electrolyte salt at least. Moreover, since the solid polymer electrolyte gel which added and produced the non- 
aqueous solvent in a polymerization nature monomer or oligomer, and an electrolyte salt has the ionic 
conductivity which is equal to the electrolytic solution, although an electrochemistry component with low 
internal resistance is produced, it is the most desirable. Even if it uses the solid polymer electrolyte of this 
invention for an electrochemistry component independently, it is satisfactory in any way, but in order to prevent 
a short circuit completely, it may compound-ize with a separator and you may use. A polymerization initiator, a 
storage stabilizer, or a CHIKUSO agent can be added to said constituent as occasion demands, and it can use for 
it. 

[0022] In this invention, what contains hetero atoms other than carbon, such as an oxygen atom, a nitrogen 
atom, and a sulfur atom, in intramolecular is used as said polymerization nature monomer or oligomer. While 
said hetero atom promotes ionization of an electrolyte salt and raises the ion conductivity of a solid electrolyte 
in the solid electrolyte (viscoelastic body) which is made to dissolve the polymerization nature compound 
containing these hetero atoms in nonaqueous electrolyte, is made to carry out a polymerization reaction, and is 
obtained, it is thought that there is also work which raises the reinforcement of a solid electrolyte. 
[0023] Moreover, although especially the class of polymerization nature compound used by this invention is not 
restrained but what polymerization reactions, such as thermal polymerization and an activity beam-of-light 
polymerization, are made to occur, and obtains them is included by this, what shows photopolymerization 
nature especially with an activity beam of light is desirable. An urethane-ized reaction is desirable although the 
polymerization reaction by others, an epoxy group, and an acrylate radical etc. is mentioned as a thermal 
polymerization reaction. [ reaction / urethane-ized ] Moreover, although the polymerization reaction by 
unsaturated-carboxylic-acid ester, the polyene / poly thiol mixture, and cross-linking macromere (an organic 
silane, PORIISO thianaphthene, etc.) is mentioned as an activity beam-of-light polymerization reaction, it is a 
reaction by unsaturated-carboxylic-acid ester, the polyene / poly thiol mixture preferably. 
[0024] The polymerization reaction of the unsaturated-carboxylic-acid ester which is excellent as a 
polymerization reaction the following, especially in the electrolytic solution, the polymerization reaction of a 
polyene / poly thiol mixture, and a polyurethane-ized reaction are explained in full detail. In addition, the 
acrylate in this specification (meta) means acrylate or methacrylate, and an acryloyl (meta) radical means an 
acryloyl radical or a meta-acryloyl radical. 

[0025] The polymerization reaction in the nonaqueous electrolyte for obtaining the solid electrolyte of this 
invention has the desirable activity beam-of-light polymerization reaction which is a low-temperature process, 
in order to avoid an electrolytic pyrolysis. As an activity beam-of-light polymerization nature compound, 
acrylate (meta), the combination of a polyene and the poly thiol, etc. are mentioned. (Meta) As acrylate, the 
acrylate (meta) of monofunctional and many organic fiinctions is mentioned. As monofunctional acrylate, alkyl 
(meta) acrylate [methyl (meta) acrylate, ], such as butyl (meta) acrylate and trifluoro ethyl (meta) acrylate, 
Alicyclic (meta) acrylate [tetrahydrofurfuryl (meta) acrylate] etc., Hydroxyalkyl (meta) acrylate [hydroxy ethyl 
acrylate, ], hydroxy polyoxyalkylene (carbon number of oxy- alkyl ene group is 1-4 preferably) (meta) acrylate 
[hydroxy polyoxyethylene (meta) acrylate, such as hydroxypropyl acrylate, ] and alkoxy (carbon number of 
alkoxy group is 1-4 preferably) (meta) acrylate [methoxy ethyl acrylate, ethoxyethyl acrylate, phenoxy ethyl 
acrylate], etc., such as hydroxy polyoxypropylene (meta) acrylate, are mentioned. As an example of 
polyfunctional (meta) acrylate, KISA (meta) acrylate etc. is desirable to the monomer of three or more organic 
functions, prepolymer [TORIMECHI roll pro pantry (meta) acrylate, pentaerythritol PENTA (meta) acrylate, 
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and dipentaerythritol among UV, the Mitsushige nature monomer given in 142 pages - 152 pages (United 

engineering center Issue) of EB hardening technical, and a photopolymerization nature prepolymer. 

[0026] the general formula among acrylate — the following — especially the thing of the structure by which a 

with a molecular weight of less than 500 expressed with [-izing 1] compound and a general formula are shown 

by [-izing 2] is desirable. 

[0027] 

[Formula 1] 

CH, =CHCOO (CH, CHO) a R, 



Ri 

(The radical and n in which a hydrogen atom or a methyl group, and R2 include a hydrocarbon group or 
heterocycle in Rl express one or more integers among a formula) 
[0028] 
[Formula 2] 

R 8 



CH* =CCOOR 4 

(R3 expresses among a formula a hydrogen atom or a methyl group, and the radical in which R4 includes 
heterocycle) 

[0029] It sets above [-izing 1] and is R2. Although a radical including a hydrocarbon group or heterocycle is 
shown, as a hydrocarbon group, the thing of an aliphatic series system and an aromatic series system is 
contained in this case, as an aliphatic hydrocarbon radical — methyl, ethyl, propyl, and butyl — passing — the 
carbon numbers 1-10, such as KJSHIRU and octyl, — the thing of 1-5 is mentioned preferably. Moreover, as an 
aromatic hydrocarbon radical, phenyl, tolyl, the xylyl, naphthyl, benzyl, phenethyl, etc. are mentioned, on a 
radical including heterocycle, various kinds of heterocycle radicals which contain a terrorism atom to those, 
such as oxygen, nitrogen, and sulfur, include — having — as such a thing — for example — Furfuryl, 
tetrahydrofurfuryl, etc. are mentioned. 

[0030] As an example of acrylate shown above [-izing 1] ARUKI ethylene glycol acrylate [methyl ethylene 
glycol acrylate, Ethyl ethylene glycol acrylate, a propyl ethylene glycol bitter taste lied, ], alkyl propylene 
glycol acrylate [ethyl propylene glycol acrylate, such as phenylethylene glycol acrylate, ], such as butyl 
propylene glycol acrylate, the alkylene glycol acrylate [flirfuryl ethylene glycol acrylate which has 
heterocycle, ], such as tetrahydrofurfuryl ethylene glycol acrylate, furfuryl propylene glycol acrylate, and 
tetrahydrofurfuryl propylene glycol acrylate, is mentioned. Although the molecular weight of these acrylate 
expressed with [-izing 1] is usually less than 500, 300 or less are more desirable. A non-aqueous solvent tends 
to ooze out from the solid electrolyte with which molecular weight is obtained by 500 or more acrylate. 
[0031] Especially limitation is not carried out for the heterocycle included in the acrylate shown above [-izing 
2] (meta). In this case, as a radical including heterocycle, the residue of the heterocycle which contains a 
terrorism atom to those, such as oxygen, nitrogen, and sulfur, for example, a furfuryl radical, a 
tetrahydrofurfuryl radical, etc. are mentioned. As acrylate shown above [-izing 2] (meta), furfuryl (meta) 
acrylate, tetrahydrofurfuryl (meta) acrylate, etc. are mentioned, for example. Furfuryl acrylate and 
tetrahydrofurfuryl acrylate are [ among these ] desirable. Although the compound expressed with [-izing 1] or [- 
izing 2] may be used independently, it can also mix and use two or more kinds. 

[0032] To the compound shown by [-izing 1] or [-izing 2], an elastic modulus and ionic conductivity can obtain 
an ideal solid electrolyte by using together polyfunctional unsaturated-carboxylic-acid ester. As polyfunctional 
unsaturated-carboxylic-acid ester, what has two or more acryloyl (meta) radicals is mentioned. As a desirable 
example of this thing, among a photopolymerization nature monomer given in 142 pages - "UV and EB 
hardening technical" (United engineering center Issue) 152 page, and a photopolymerization nature prepolymer, 
the monomer of two or more organic functions, Although a prepolymer [diethylene GURIKORUJI (meta) 
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acrylate, butane JIORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, dipentaerythritol hexa 
(meta) acrylate], etc. is mentioned 3 organic- functions (meta) acrylate is the most desirable at the point of 
giving the solid electrolyte excellent in solution retention, ionic conductivity, and reinforcement. 
[0033] The operating rate of the unsaturated-carboxylic-acid ester which makes a principal component the 
compound or this which is shown by [-izing 1] and [-izing 2] is 10 - 30 % of the weight still more preferably 
five to 40% of the weight preferably 50 or less % of the weight to nonaqueous electrolyte, this — if out of range, 
the ionic conductivity and reinforcement of a solid electrolyte fall. The solid electrolyte which is a little addition 
of 0.05 - 0.5 % of the weight preferably 2 or less % of the weight when the addition of the polyfunctional 
unsaturated-carboxylic-acid ester is 0.05 - 2 % of the weight and uses [ as opposed to / when using together 
polyfunctional unsaturated-carboxylic-acid ester to the compound of [-izing 1] and [-izing 2] / nonaqueous 
electrolyte ] together 3 organic-functions unsaturated-carboxylic-acid ester especially preferably 4 or less % of 
the weight, and was excellent in respect of ionic conductivity or reinforcement can be obtained. 
[0034] According to concomitant use of such polyfunctional unsaturated-carboxylic-acid ester, the solid 
electrolyte which was more excellent in respect of ionic conductivity or reinforcement can be obtained. 
Moreover, if there are too many amounts of concomitant use of polyfunctional unsaturated-carboxylic-acid 
ester, the solid electrolyte obtained will not show the description as a viscoelastic body, but will lack in 
flexibility, especially a crack will become easy to produce it according to external force. 
[0035] As a polymerization initiator of the unsaturated-carboxylic-acid ester which contains the compound or 
this which is shown by [-izing 1] and [-izing 2] as a principal component a carbonyl compound and benzoins (a 
benzoin and benzoin methyl ether --) Benzoin ethyl ether, ethyl ether, the benzoin propyl ether, Benzoin iso- 
propyl ether, benzoin isobutyl ether, anthraquinone (anthraquinone — ), such as alpha-methyl benzoin and alpha- 
phenyl benzoin the compound (benzyl — ) of others, such as methyl anthraquinone and KURORU anthraquinone 
Diacetyl, an acetophenone, a benzophenone, a methyl benzoyl FO mate, etc., A sulfur compound, the 
halogenide of multi-condensed-ring system hydrocarbons (a diphenyl sulfide, dithiocarbamate, etc.) (alpha- 
KURORU methyl naphthalene etc.), Photopolymerization initiators (p-methoxybenzene diazonium, passing 
KISAFURUORO phosphate, diphenyl eye ODONIUMU, triphenylsulfonium, etc.), such as coloring matter (an 
acrylic flavin, full ORESEN, etc.), metal salts (ferric chloride, silver chloride, etc.), and onium salts, are 
mentioned. These can be used also as two or more sorts of mixture, even if independent. 

[0036] Desirable photopolymerization initiators are a carbonyl compound, a sulfur compound, and onium salts. 
Thermal polymerization initiators (azobisisobutyronitril, benzoyl peroxide, lauroyl peroxide, ethyl-methyl- 
ketone peroxide, etc.) can be used together as occasion demands, and polymerization initiators, such as 
dimethylaniline, naphthenic-acid cobalt, a sulfinic acid, and a mercaptan, can also be used together. 
Furthermore, a sensitizer and a storage stabilizer can also be used together as occasion demands. 
[0037] As an example of a sensitizer and a storage stabilizer, as the former, urea nitryl compounds (N and N-JI 
permutation-p-amino benzonitrile etc.) and phosphorus compounds (tri-n-butyl phosphine etc.) are desirable, 
and the 4th class ammoniumchloride, benzothiazole, and hydroquinone are desirable as the latter among a 
sensitizer given in 158 pages - "UV and EB hardening technical (United engineering center Issue)" 159 page, 
and a storage stabilizer. The amount of the polymerization initiator used is usually 0.5 - 7 % of the weight 
preferably 0.1 to 10% of the weight to all unsaturated-carboxylic-acid ester. This then moderate reactivity out of 
range is not acquired. The amount of a sensitizer and the storage stabilizer used is usually 0.1-5 weight section 
to all the unsaturated-carboxylic-acid ester 100 weight sections. 

[0038] In this invention, the solid state of the electrolytic solution is attained by carrying out a polymerization 
with heat or an activity beam of light, after pouring into a hermetic container the nonaqueous electrolyte 
containing the compound shown by [-izing 1] or [-izing 2], or the unsaturated-carboxylic-acid ester which 
makes this a principal component or coating base materials (for example, a film, a metal, a metallic oxide, glass, 
etc.). As an activity beam of light, light, ultraviolet rays, an electron ray, and an X-ray can usually be used. The 
activity beam of light which makes wavelength of 100-800nm the dominant wavelength is [ among these ] 
desirable. 

[0039] The polymerization reaction of the mixture of a polyene / poly thiol is as being fundamentally shown in 
the next [-izing 3]. 
[0040] 
[Formula 3] 
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RSH->RSand+H- RS and +CH2 =CH-CH2 R' ->RS-CH2-CH-CH2 R' RSH->RS-CH2-CH2-CH2 R'+RS- 
(inside of formula, R, and R' is organic radicals, such as an alkyl group) 

[0041] As a polyene, the poly allyl compound ether compound and a poly allyl ester compound are mentioned. 
As an example of the poly allyl compound ether compound, the compound which added the epoxy compound 
(they are KISEN oxide, epihalohydrin, allyl glycidyl ether, etc. to ethyleneoxide, propylene oxide, butylene 
oxide, styrene oxide, and cyclo) to the allyl alcohol which is not permuted [ a permutation and ] is mentioned. A 
thing desirable [ among these ] is the compound which added ethyleneoxide and propylene oxide to the allyl 
alcohol which is not permuted [ a permutation and ]. 

[0042] As a poly allyl ester compound, the resultant of allyl alcohol or the above-mentioned poly allyl 
compound ether compound, and a carboxylic acid is mentioned. As an example of a carboxylic acid, the 
monochrome and polycarboxylic acid [the dicarboxylic acid, such as monocarboxylic acid (carbon numbers 1- 
20); adipic acids, such as the acetic acid, the propionic acid, the butanoic acid, an octanoic acid, a lauric acid, 
stearin acid, oleic acid, and a benzoic acid, and a phthalic acid,] etc. of aliphatic series, alicyclic, and an 
aromatic series system are mentioned. Things desirable [ among these ] are the poly allyl compound ether 
compound and the resultant of polycarboxylic acid, liquefied as a poly thiol — the Pori thiol-compounds; 
mercapto carboxylate of polysulfide; aliphatic series, alicyclic, and an aromatic series system is mentioned. As 
liquefied polysulfide, thiokol LP series (Toray Industries Thiokol) is mentioned. Among these, the average 
molecular weight of a desirable thing is 400 or less thing. 

[0043] As an example of the Pori thiol compounds of aliphatic series, alicyclic, and an aromatic series system, a 
methane (**) thiol and an ethane (**) thiol are mentioned. As mercapto carboxylate, the compound obtained by 
the esterification reaction of a mercapto carboxylic acid and polyhydric alcohol or the ester exchange reaction 
of mercapto carboxylic-acid alkyl ester and polyhydric alcohol is mentioned. As an example of a mercapto 
carboxylic acid, 2-mercaptoacetic acid and 3-mercaptopropionic acid are mentioned. 

[0044] As an example of polyhydric alcohol, ethylene glycol, trimethylol propane, a glycerol, pentaerythritol, 
cane sugars, these alkylene oxide addition products (an ethyleneoxide addition product, a propylene oxide 
addition product, butylene oxide addition product), etc. are mentioned. A thing desirable as polyhydric alcohol 
does not contain an alkylene oxide addition product with the polyhydric alcohol more than trivalent. 
[0045] As an example of mercapto carboxylic-acid alkyl ester, 2-mercaptoacetic acid ethyl ester, 3- 
mercaptopropionic acid methyl ester, etc. are mentioned. Things desirable among the poly thiols are liquefied 
polysulfide and mercapto carboxylate. As a polymerization initiator of the reaction mixture of polyethylene / 
poly thiol, what showed the polymerization of unsaturated-carboxylic-acid ester, and the same thing are used. 
[0046] Although there will be especially no limit as an electrolyte salt used for this invention if used as a usual 
electrolyte LiBR4 (R is a phenyl group and an alkyl group), LiPF6, LiSbF6, LiAsF6, LiBF4, LiC104, CF3 S03 
Li, 2 (CF3 S02) NLi, 3 (CF3 S02) CLi, C6 F9 S03 Li, and C8 F17S03 Independent or mixture, such as Li, 
LiAlC14, and lithium tetrakis [3 and 5-screw (trifluoromethyl) phenyl] borate, can be illustrated. It is the 
electrolyte of sulfonic-acid system anions, such as CF3 S03 Li(CF3 S02)2 NLi, 3 (CF3S02) CLi, C6 F9 S03 
Li, and C8 F17S03 Li, preferably. 

[0047] as the non-aqueous solvent used for this invention — a carbonate solvent (propylene carbonate — ) 
Ethylene carbonate, butylene carbonate, dimethyl carbonate, diethyl carbonate and an amide solvent (N-methyl 
formamide and N-ethyl formamide — ) N.N-dimethylformamide, N-methyl acetamide, N-ethyl acetamide, N- 
methyl PIROJIRINON and a lactone solvent (gamma-butyl lactone and gamma- valerolactone — ) delta- 
valerolactone, the 3-methyl -1, 3-oxazolidine-2-ON, etc., an alcoholic solvent (ethylene glycol, propylene 
glycol, and a glycerol — ) Methyl cellosolve, 1, 2-butanediol, 1,3-butanediol, 1 ,4-butanediol, diglycerol, polyoxy 
alkylene glycol, ether solvents (a methylal — ), such as cyclo hexanediol and a xylene glycol 1 , 2- 
dimethoxyethane, 1 , 2-diethoxy ethane, 1 -ethoxy-2-methoxyethane, nitril solvents (a benzonitrile — ), such as 
the alkoxy polyalkylene ether phosphoric acid, such as an acetonitrile and 3-methoxy propionitrile, and a 
phosphoric ester solvent (orthophosphoric acid — ) Metaphosphoric acid, pyrophosphoric acid, polyphosphoric 
acid, phosphorous acid, trimethyl phosphate, etc., 2-imidazolidinone (l,3-dimethyl-2-imidazolidinone etc.) 
Pyrrolidones, a sulfolane solvent (a sulfolane, tetramethylen sulfolane), A furan solvent (a tetrahydrofuran, 2- 
methyl tetrahydrofuran, 2, 5-dimethoxy tetrahydrofuran), dioxolane, dioxane, and independent or two or more 
sorts of mixed solvents of a dichloroethane can be used. They are carbonate, ether, and a furan solvent 
preferably [ among these ]. 
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[0048] The nonwoven fabric or textile fabrics which is low resistance, and the thing excellent in solution 
holdout is used, for example, is chosen from one or more sorts of quality of the materials, such as glass, 
polyester, polytetrafluoroethylene, polypropylene, and polyethylene, to the ionic migration of an electrolytic 
solution as a separator is mentioned. 

[0049] as the negative-electrode active material used for the cell of this invention — Sn02 and Ti02 etc. — a 
metallic oxide — And a natural graphite, coal corks, petroleum coke, pyrolytic carbon that used the organic 
compound as the raw material, Carbon materials, such as a carbon body obtained by calcinating naturally- 
ocurring polymers and synthetic macromolecule, Although conductive polymers, such as a lithium alloy with 
alkali metal, such as a lithium and sodium, a lithium, aluminum, lead, silicon, etc., polyacethylene, poly para- 
phenylene, the poly pyridine, PORIPARA xylidene, and the poly acene, can be used A carbon material is the 
most desirable in respect of the cycle property of a cell, and safety. 
[0050] 
[Example] 

An example 1, example of comparison lB.Le, S.Passerini, J.Guo, J.Ressler, B.B.Owens, and W.H.Smyrl, 
J.Electrochem.Soc, and the approach shown in 143 and 2099 (1996) are followed, and it is V2 OS. Aerogel was 
produced. This aerogel 85 weight section, the acetylene black 3 weight section, the graphite 2 weight section, 
and the polytetrafluoroethylene 1 0 weight section (a total of 1 00 weight sections) were mixed and kneaded, this 
was stuck to SUS304 wire gauze by pressure, and the positive electrode was produced. The beaker eel was 
produced using the produced electrode. 

[0051] As an electrolyte, it is LiPF6 of concentration 1.2M. The gel solid polymer electrolyte which irradiated 
ultraviolet rays and produced them in the solution which mixed the electrolytic solution which dissolved 
ethylene carbonate, propylene carbonate, and dimethyl carbonate in the solution mixed by the volume ratio of 
5:2:3 and this electrolytic-solution 86 weight section, the ethoxy diethylene-glycol acrylate 13.7 weight section, 
the trimethylolpropane triacrylate 0.25 weight section, and the benzoin-iso-propyl-ether 0.05 weight section 
(100 weight sections) was used. The 4-hour charge back was performed by 10mA, and the produced eel was 
performed to 3.7V and it discharged to 2.5V by 10mA. Charge and discharge were repeated and Ah 
effectiveness of 3 cycle eye and the energy density of a positive electrode were measured. 

[0052] The solution which dissolved the poly aniline 1 0 weight section in N-methyl pyrrolidone was mixed and 
kneaded to the aerogel 90 weight section produced in the example 2 example 1, this was applied with the wire 
bar on aluminum foil, except having dried and having produced the positive electrode, the beaker eel was 
produced like the example 1 and Ah effectiveness and the energy density of a positive electrode were measured. 

[0053] The poly aniline 10 weight section was replaced with the solution which dissolved in N-methyl 
pyrrolidone in example 3 example 2, except using the solution which dissolved the KISHIRU thiophene 10 
weight section in N-methyl pyrrolidone to 3-, the beaker eel was produced like the example 2 and Ah 
effectiveness and the energy density of a positive electrode were measured. The property of the beaker eel of 3 
cycle eye in examples 1-3 and the example 1 of a comparison is shown in [Table 1]. 
[0054] 
[Table 1] 





(SO 


(mAh/g) 




9 8. 8 


4 5 5 




9 5. 3 


4 10 




10 0.0 


4 8 9 


mm 3 


99. 9 


4 7 0 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2005 



JP,1 1-086855.A [DETAILED DESCRIPTION] 



Page 8 of 8 



[0055] Weighing capacity of the 10 weight sections was carried out for polyvinylidene fluoride to the examples 
4-6 and example of comparison 2 natural-graphite 45 weight section, and the thing 45 weight section which 
calcinated the fluid coke at 2500 degrees C, respectively, what mixed and kneaded these and made them the 
shape of a paste at N-methyl pyrrolidone was applied on copper foil, it dried and the negative electrode was 
produced. The beaker eel was similarly produced except using the above-mentioned negative electrode for a 
negative electrode in examples 1 -3 and the example 1 of a comparison. The 4-hour charge back was performed 
by 10mA, and the produced eel was performed to 3.7V and it discharged to 2.5V by 10mA. Charge and 
discharge were repeated and Ah effectiveness of a 100 cycle eye and the energy density of a positive electrode 
were measured. This is shown in following [table 2], 
[0056] 
[Table 2] 





(%) 


(mAh/g) 




9 9. 9 


3 9 9 


tfc«032 


9 0. 2 


12 0 




1 0 0. 0 


4 5 5 


mm 6 


9 9.8 


44 2 



[0057] 

[Effect of the Invention] By the above explanation, according to this invention, the following effectiveness is 
acquired so that clearly. 

(1) Set to claim 1 and it is V2 05 to positive active material. Since the solid electrolyte was used for the 
electrolyte for aerogel, respectively, it is a high energy consistency and a reliable rechargeable battery can be 
offered. 

[0058] (2) Set to claim 2 and it is a conductive polymer and V2 05. Since the energy density of a positive 
electrode improves by compound-izing aerogel, the rechargeable battery of a high energy consistency can be 
offered. 

[0059] (3) It is V2 05 by using a fusibility conductive polymer as a conductive polymer in claim 3. Since 
compound-ization of aerogel and a fusibility conductive polymer can be carried out to homogeneity and the 
energy density of a positive electrode can be raised, the rechargeable battery of a high energy consistency can 
be offered. 

[0060] (4) In claim 4, since interfacial resistance of a positive electrode and an electrolyte can be made low by 
using a solid polymer electrolyte as a solid electrolyte, the rechargeable battery of a high energy consistency can 
be offered. 

[0061] (5) In claim 5, the rechargeable battery of a high energy consistency can be offered by using the high gel 
solid polymer electrolyte of ionic conductivity as a solid polymer electrolyte. 

[0062] (6) In claim 6, the reliable rechargeable battery of a high energy consistency can be offered by using the 
carbon negative electrode excellent in the cycle property. 



[Translation done.] 
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